1. Introduction
===============

Mediastinal sarcomas are rare, and mediastinal leiomyosarcomas are even rarer, accounting for approximately 10% of mediastinal sarcoma cases.^\[[@R1]\]^ A leiomyosarcoma is a malignant tumor originating in the mesenchymal tissue. Mediastinal leiomyosarcomas often arise from mediastinal organs, such as the heart and its inflow and outflow tracts, great vessels, and the esophagus. Mediastinal leiomyosarcomas arising from mediastinal soft tissue are very rare.^\[[@R2]\]^

No more than 40 cases of mediastinal leiomyosarcomas have been reported to date.^\[[@R3]\]^ Most of the reported cases are individual cases, and the clinical and pathological features of mediastinal leiomyoma are reported in few of these cases, whereas imaging findings are available for even fewer cases.^\[[@R4]--[@R16]\]^ In this study, we report 1 case of anterior mediastinal leiomyoma confirmed by surgical resection and pathology, with the corresponding clinical and imaging findings. We also summarize the imaging features of mediastinal leiomyosarcoma by reviewing the previous literature.

1.1. Consent
------------

The patient signed the relevant documents agreeing to allow the use of his clinical and imaging data for scientific research or publication.

2. Case report
==============

The patient is a 61-year-old man who was admitted to our hospital due to a mediastinal mass, interstitial lung disease, and hypertension. Two years ago, chest computed tomography (CT) scanning in the local hospital indicated diffuse interstitial changes in both lungs, pulmonary bullae in the 2 upper lungs, and a small nodule in the anterior mediastinum, which was considered a slightly enlarged lymph node. The patient was not re-examined at specific temporal intervals. More than 20 days ago, the patient coughed up white phlegm and presented with fever and pain in the chest. A chest CT at the local hospital showed that the right anterior mediastinal space was occupied, along with bronchitis and an enlarged heart with a thickened pericardium. The patient was then admitted to our hospital for further diagnosis and treatment. He had recently shown no significant reduction in weight. The patient had exhibited hypertension for more than 5 years, controlled with nifedipine. He had a history of alcoholic liver and rheumatoid arthritis for more than 5 years, for which he had previously taken medication (eg, methotrexate), which had been discontinued for several months. He also had a long history of dust exposure and drinking habits (100 mL every day, continuously for 40 years). The patient had no smoking habits. Upon the discovery of pulmonary auscultation, heavy lung respiratory murmurs were recorded.

At admission, the patient\'s blood indexes were basically normal, with the exception of slightly higher eosinophil levels (6%). He tested positive for perinuclear antineutrophil cytoplasmic antibody (p-ANCA), and his hypersensitive C-reactive protein level was slightly increased. Tumor markers were not elevated. At our institution, chest-unenchanced and contrast-enhanced CT was performed, which showed a right anterior mediastinal soft tissue mass with a size of approximately 5.2 × 3.3 cm,^\[[@R2]\]^ the boundary was still clear, and the internal density was homogeneous (about 35 HU). Contrast-enhanced CT scanning showed the mass with slightly heterogeneous enhancement, and the CT value was approximately 32 to 81 HU. There was no obvious enlargement of the lymph nodes in the mediastinum (Fig. [1](#F1){ref-type="fig"}). In this case, thymoma was first considered, based on the clinical and imaging features of middle-aged men, the anterior mediastinum, and inhomogeneous enhancement.

![(A) Lung window. Lung CT shows 2 lungs with patchy grid hyperdensity remarkable under the pleura. A mass is located in the anterior mediastinum. (B and C) Mediastinum window. The anterior mediastinal mass shows an heterogeneous texture, a clear boundary, and inhomogeneous enhancement. CT = computed tomography.](medi-97-e11132-g001){#F1}

After evaluation of the operation, mediastinal mass resection was performed. In the operation, the tumor was located in the anterior superior mediastinum and was found to be hard in texture and to exhibit a pale flesh color in cross-section. The tumor invaded the right upper lung, and there was no metastatic nodule in the thoracic cavity. The lung exhibited interstitial fibrosis, especially in the right lower lung. Microscopy showed that the tumor cells were braided and palisade in shape, with a large number of strange nuclei. The cells were markedly irregular; nuclear division was easily visible (\>5/10 high power field); and hemorrhage and necrosis could be seen in some regions (Fig. [2](#F2){ref-type="fig"}). The immunohistochemistry results showed the following: CD117 (−), S-100 (−), desmin (+), CD34 (−), smooth muscle actin (−), anoctamin--1 (−), Ki-67 (40%), cytokeratins (−), and myogenic differentiation 1 (−). The final pathological diagnosis was (anterior mediastinal) leiomyosarcoma. The patient recovered well after the operation. Unfortunately, the patient was lost in the follow-up.

![(A) The tumor cells are arranged in a braid-shaped pattern with a distinct nucleus, and bleeding and necrosis can be seen in the region (HE staining; 100× magnification). (B) Desmin staining is positive (100× magnification). (C) Ki-67 shows that tumor cell proliferation is active (100× magnification).](medi-97-e11132-g002){#F2}

3. Discussion
=============

Mediastinal leiomyosarcoma appears in adults (26--79 years of age) and occurs preferentially in males.^\[[@R2],[@R3],[@R4],[@R7],[@R13]\]^ Mediastinal leiomyosarcoma often appears in the posterior mediastinum (10/15 cases),^\[[@R7]\]^ but can also appear in other mediastinal locations, including the anterior mediastinum.^\[[@R7],[@R13]\]^ Leiomyosarcomas of the mediastinum can be asymptomatic and can result in nonspecific symptoms, such as coughing, chest pain, back pain, and shortness of breath.^\[[@R7],[@R13]\]^ The case of leiomyosarcoma reported herein involved an older males, similar to previous reports. However, our case involved an anterior mediastinal location and rheumatoid arthritis (RA); we have not yet determined whether there is any correlation between mediastinal leiomyosarcoma and RA. Furthermore, in our case, the mediastinal lesion was detected during a health examination and was very small at that time, similar to the size of lymph nodes; therefore, not enough attention was initially paid to the lesion. Two years later, the tumor was markedly enlarged. Thus, we suggest that small nodules in the anterior mediastinum should be closely followed up.

In chest radiography or CT, mediastinal leiomyosarcomas are usually characterized by very large soft tissue masses with a maximum diameter of 4.5 to 18.0 cm.^\[[@R4]--[@R13],[@R15],[@R16]\]^ Mediastinal leiomyosarcomas can show an obvious occupying effect. When a leiomyosarcoma is located in the posterior mediastinum, the tumor can push against surrounding organs, such as the esophagus, descending aorta, the spinal canal, and the inferior vena cava, which can occasionally be affected.^\[[@R4],[@R7],[@R11],[@R15]\]^ When a leiomyosarcoma is located in the anterior mediastinum, the boundary of the lesion is clear and occasionally calcified.^\[[@R4]--[@R6],[@R14],[@R16]\]^ It may surround the vena cava and form an embolism.^\[[@R4]--[@R6],[@R14],[@R16]\]^ When the volume of tumor becomes large, it can protrude into 1 side of the pleural cavity, and effusion can occur in the pleura.^\[[@R5],[@R6],[@R16]\]^ The tumor can show heterogeneous enhancement because of bleeding, necrosis, and a heterogeneous texture.^\[[@R2],[@R4],[@R6],[@R16]\]^ Magnetic resonance imaging (MRI) examination may allow a clear diagnosis of paraneoplastic thrombosis.^\[[@R14]\]^ When a leiomyosarcoma is located in the visceral mediastinum, it is related to the tumor originating from the mediastinal great vessels.^\[[@R8]\]^ A visceral mediastinal leiomyosarcoma can infiltrate the adjacent pulmonary hilum, pulmonary vein, and left atrium.^\[[@R8]--[@R10]\]^ Occasionally, a middle mediastinal leiomyosarcoma may be accompanied by fatal intra-aortic thrombosis.^\[[@R13]\]^ A mediastinal leiomyosarcoma is usually not associated with enlargement of the lymph nodes.^\[[@R10],[@R16]\]^ The performance of MRI and positron emission tomography (PET) for the identification of mediastinal leiomyosarcomas is addressed little in the literature. Upon MRI, leiomyosarcomas are seen with enhancement and have the appearance of water molecule diffusion confined in the diffusion-weighted imaging (DWI) sequence. Mediastinal leiomyosarcomas show high \[^18^F\]-2-fluoro-2-deoxy-D-glucose (FDG) uptake under PET.^\[[@R10]\]^ In our case, similar to previous reports, contrast-enhanced CT also showed heterogeneous enhancement. Although marked bleeding and necrosis were lacking, the pathology still showed regional hemorrhage and necrosis. Therefore, the possibility of leiomyosarcoma should be considered when large mediastinal tumors are accompanied by bleeding and necrosis in imaging examinations.

In the case of leiomyosarcoma present in the anterior mediastinum, it should be differentiated from thymoma and mediastinal germinoma on CT. When leiomyosarcoma is present in the posterior mediastinum, it should be differentiated from neurogenic tumors. In this case, the following characteristics: the site and regular morphology, homogeneous density, and also clear border, are similar to those of low-risk thymoma. While high-risk thymoma generally presents with irregular morphology, heterogeneous enhancement, and infiltration of the peripheral space.^\[[@R17],[@R18]\]^ The clinical characteristics may be useful to identify leiomyosarcoma from thymoma because approximately one-third of the thymoma patients are accompanied with myasthenia gravis. Different from leiomyosarcoma in this case, the malignant mediastinal germinoma is usually irregularly shaped, with heterogeneous enhancement and invasion of adjacent structures, occasionally accompanied by enlarged lymph nodes. In addition, patients with mediastinal germinoma are relatively young. Abnormal elevations of plasma tumor markers, such as alpha-fetoprotein and human chorionic gonadotropin, also contribute to the identification with anterior mediastinum. The leiomyosarcoma in the posterior mediastinum is generally large in size, irregular in morphology, with obvious occupying effect. In contrast, neurogenic tumors often present with regular shape, homogeneous density (or cystic degeneration), and clear borders. Further more, the close relationship between tumors and nerve roots contributes to the diagnosis of neurogenic tumors as well.

Mediastinal leiomyosarcomas are usually treated with surgical resection.^\[[@R4],[@R7]\]^ However, a certain proportion of mediastinal leiomyosarcomas are prone to recur, and patients die postoperatively after approximately 2 to 7 years.^\[[@R3],[@R4],[@R7]\]^

4. Conclusions
==============

In conclusion, leiomyosarcomas are common in the posterior mediastinum and may also be seen in the anterior mediastinum. A leiomyosarcoma can surround adjacent mediastinal vessels or infiltrate surrounding organs. Leiomyosarcomas should be included in the differential diagnosis when the mediastinal mass shows inhomogeneous enhancement.
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